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BRIEF COURSE DESCRIPTION

e This course is designed to cover the advanced topics in plasma physics with a focus
on waves in plasma and plasma technology. It discusses connected fundamental
physics and up to date knowledge of plasma theory and applications. The course
will prepare the students to do research in plasma and nanotechnology areas.

COURSE OBJECTIVES

The main objectives of this course are focused on the following:
1.Discuss the fundament of plasma.
2.Investigate the Fluid model and waves in plasma.
3.Discuss the fundamentals and principles operation of plasma sources and selected
diagnostics.
4.Examine the concept of collision processes, plasma chemistry and plasma

dynamics.
5.Investigate fundamental interactions of particles in the plasma with the surface.

6.0utline the Plasma applications.




COURSE CONTENTS

* Review of plasma fundamentals: Plasma parameters, Plasma criteria, Debye shielding,
Collective behavior, Quasi-neutrality, Degree of ionization, and Electron temperature,
Basic plasma Equations and equilibrium, Plasma Collisions.

Fluid model of plasma, Waves in plasma, Waves in plasma for constant electric
and/or magnetic field, Waves in plasma for space and/or time variable electric
and/or magnetic field.

Plasma Sources: Electric breakdown, DC plasma sheaths, DC and RF discharges,
Capacitive coupled plasma discharges, Inductive coupled plasma discharges, High
Pressure Plasma Sources.

Plasma Chemistry and Surface Interactions: Plasma collisions, Plasma dynamics,
Plasma chemistry, Plasma surface interactions.

Plasma applications: Plasma etching, Plasma enhanced chemical vapor deposition
(PECVD), Plasma implantation, Plasma polymerization, Plasma catalysis.

ASSESSMENT CRITERIA OUR A RA

« Mid-Term exam and Quizzes: 30 % * Lectures, blackboard and visualization,
- Assignments and classroom activities: 20 % | brainstorming, Interactive illustration -
« Final Exam: 50% Problem based learning, Interactive and

Group discussion, expository and

discovery teaching.
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